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The present invention discloses 2-pyrimidine oxy benzyl substituted phenylamine derivative herbicide 
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no harm to crops etc. Its structural formula is also disclosed as follow: (R2-)(R3-)(R4-)(R5-)(R6-)-benz- 
N(R1-)-benz-0-1,3-diazine-(D-)-E; where : R1 is not H 
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Claims 

1. A class of pyrimidinyl compound, characterized as 2-pyrimidinyloxy-benzyl- 
phenylamine derivative, shown by formula (I): 

D 

R S R 6 

(I) 

Wherein, 

D and E can be same or different, each being hydrogen, halogen, C1-C4 alkyl, C1-C4 alkoxy or 
C1-C4 haloalkyl; 

Ri is hydrogen, Ci-C 4 alkanoyl, C1-C4 haloalkanoyl, benzoyl or Cj-C 4 alkoxy acetyl; 

R 2 is hydrogen, halogen, C1-C4 alkyl or trifluoromethyl; 

R 3 is hydrogen, halogen, C1-C4 alkyl, trifluoromethyl, nitro or cyano; 

R4 is hydrogen, halogen, C1-C4 alkyl, C1-C4 alkoxy, C1-C4 alkoxycarbonyl, trifluoromethyl, 
cyano, carboxy or its alkali metal, alkali earth metal, transition metal or ammonium salt; 

R 5 is hydrogen or halogen; 

R6 is hydrogen, halogen or C1-C4 alkyl. 

2. The 2-pyrimidinyloxy-benzyl-phenylamine derivative of Claim 1 with structure described in 
formula (I), characterized in that both D and E are methoxy, or one of which being methoxy, 
another being chloro or methyl; Ri is hydrogen, acetyl, chloroacetyl, dichloroacetyl, benzoyl or 
methoxyacetyl; R2 is hydrogen, fluoro, chloro, bromo, iodo, methyl, ethyl or trifluoromethyl; R 3 
is hydrogen, chloro, fluoro, methyl, trifluoromethyl, nitro or cyano; R4 is hydrogen, fluoro, 
chloro, bromo, iodo, methyl, trifluoromethyl, methoxy, C1-C4 alkoxycarbonyl, carboxy or its 
sodium or potassium salt; R 5 is hydrogen or chloro; R 6 is hydrogen, methyl or ethoxy; 
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Claims 



3. The 2-pyrimidinyloxy-benzyl-phenylamine derivative of Claims 1 or 2, characterized in that 
both D and E in formula (I) are methoxy; Ri is hydrogen; 

4. A process for preparing the 2-pyrimidinyloxy-benzyl-phenylamine derivative of Claims 1, 2 or 3, 
characterized in the reaction formula described below: 




(Where, each substituent represents group that described in Claims 1 5 2 or 3, R ^ H, X = halogen or 
methylsulfonyl) 
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Claims 

Firstly substituted aniline (3) and salicylal (4) with a molar ratio of 1: (1.0-1.2), are dissolved in 
an alcohol solvent. The reaction takes 20 ~ 60 minutes at a temperature range from room 
temperature to the boiling point of the solvent, to afford intermediate (5). Then to the alcohol 
solution is added either sodium borohydride or potassium borohydride. The reduction gives 
intermediate (6). After the solvent is removed, the reaction with 2-halo-4,6-substituted 
pyrimidine or 2-methylsulfonyl-4,6-substituted pyrimidine (7) (the said 4,6-substituted group is 
the substitutent D and E as described in Claim 1) with a molar ratio of 1 : (1.0-1.1) in an ether 
solvent and a basic condition, gives compound (2) as shown in formula (I) (R| = H). Further 
reaction of this compound (2) with acid chloride (8) in a basic condition, gives compound as 
shown in formula (I) (Ri ^ H). 

5. The 2-pyrimidinyloxy-benzyl-phenylamine derivative of Claim 1, 2 or 3, characterized to have 
high herbicidal activity. It may be used as an active ingredient to formulate pre- or pro- 
emergency herbicide, to apply in farm field such as cotton, rape and wheat to control grass, 
broadleaf weeds and sedges. 
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Description 



2-Pyrimidinyloxy-Benzyl-Phenylamine Derivatives 



The present invention relates to pyrimidinyl compound, especially 2-pyrimidinyloxy-benzyl- 
phenylamine derivatives, their preparation processes as well as the application and formulation as 
herbicides. 

Nowdays the agricultural modernization demands high effective, low dosage, crop- and 
environmental-friendly new herbicide provided, in order to reduce the labour force, to promote 
agricultural mechanization and modernization, and to increase the crop productivity. 

The effectiveness of various 2-phenoxy-pyrimidine derivatives as herbicide is known. For instance, 
patent US4,906,285 demonstrates that the bi-pyrimidine salicylic acid derivatives have broad 
spectrum of herbicidal activity. Patent US4,932,999 on the other side, discloses the excellent 
herbicidal activity of the pyrimidinyl thiosalicylic acid derivatives over the perennial and annual 
weeds. However these herbicides are only suitable to use in the cotton and rice field. They can, in 
various degrees, damage the rape. 

Base on the demand of social development and also to extend application range in order to find the 
suitable herbicide for rape field, the present inventor extends the lead compound on the basis of the 
existing inventions to develop a class of 2-pyrimidinyloxy-benzyl-phenylamine derivatives, shown 
as formula (I). 



wherein formula (I), 

D and E can be same or different, each being hydrogen, halogen, C1-C4 alkyl, C1-C4 alkoxy or 
C1-C4 haloalkyl, preferable both D and E being methoxy, or one of them being methoxy, 
another being chloro or methoxy, most particularly both of D and E being methoxy; 




a) 
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Ri is hydrogen, C1-C4 alkanoyl, C1-C4 haloalkanoyl, benzoyl or C1-C4 alkoxy acetyl, preferable 
being hydrogen, acetyl, chloroacetyl, dichloroacetyl, benzoyl or methoxyacetyl, especially being 
hydrogen, chloroacetyl or methoxyacetyl, most particularly being hydrogen; 

R 2 is hydrogen, halogen, C1-C4 alkyl or trifluoromethyl, particularly being hydrogen, fluoro, 
chloro, bromo, iodo, methyl, ethyl or trifluoromethyl; 

R 3 is hydrogen, halogen, C1-C4 alkyl, trifluoromethyl, nitro or cyano, particularly being 
hydrogen, fluoro, chloro, methyl, trifluoromethyl, nitro or cyano; 

R4 is hydrogen, halogen, C1-C4 alkyl, C1-C4 alkoxy, C1-C4 alkoxycarbonyl, trifluoromethyl, 
cyano, carboxy or its alkali metal, alkali earth metal, transition metal or ammonium salt, 
particularly being hydrogen, fluoro, chloro, bromo, iodo, methyl, trifluoromethyl, methoxy, Ci- 
C 4 alkoxycarbonyl, carboxy or its sodium, potassium or ammonium salt; 

R 5 is hydrogen or halogen, particularly hydrogen, chloro; 

R 6 is hydrogen, halogen or C1-C4 alkyl, particularly hydrogen, methyl or ethyl. 

The present inventor has synthesized a series of compound by using molecular design, i.e., to 
change D and E and also, various substituents from Ri to R6 as well as their various 
combinations. The herbicidal activities have been evaluated by the biologists. Some compounds 
with high activity were selected. These compound are concluded in Table 1 . 
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The bio-test shows that, the 2-pyrimidinyloxy-benzyl-phenylamine derivatives as shown in formula 
(I) is effective against major grass and broadleaved weeds. The molecules have favourable 
toxicological, ecotoxicological and environmental profiles with low risk potentials to plants. 
Therefore, they are active ingredients to formulate herbicide. 

There is big variety of compounds from the present invention. However, the formulas are similar so 
that they are homologous compound. Therefore, they can be prepared in a similar manner. The 
synthetic method that the present inventor uses is described below: 

1 . The synthetic method for compound as shown in formula (I) (Ri = H), has three steps. It may 
be represented by the reaction equation below: 




OH 



NH 5 



(3) 




OH 



(5) 




OH 




R 5 R 6 



(6) 



(7) 



(2) 



The substituted groups that R 2 , R3, R-4, R5, ^6, and D, E represent in each compound of above 
equations are the same as previous described. X is halogen or methylsulfonyl group. 
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That is to say, that the synthesis of compound (2) shown by formula (I) (Rj = H) of the present 
invention, is proceeded by firstly dissolving substituted aniline (3) and salicylal (4) in a molar of 1 : 
(1 .0-1 .2) in alcohol solvent such as methanol, ethanol or propanol, at a temperature range from 
room temperature to the boiling point of the solvent for 20 ~ 60 minutes, to afford intermediate (5). 
The reaction may be taken place without the presence of the catalyst. However the addition of a 
catalyst and the removal of water by azeotropic distillation can promote the speed as well as the 
yield of the reaction. The catalyst used in the reaction maybe p-toluenesulfonic acid, 
methanesulfonic acid, sulfuric acid or hydrochloride acid. 

Besides the alcohol solvent used in the reaction, arene such as benzene, toluene or xylene; halo- 
alkane such as dichloromethane, dichloroethane or chloroform; ether solvent such as tetrahydrofuran 
or dioxane; ketone solvent such as acetone or methyl /-butyl ketone; or N-dimethylformamide or 
dimethylsulfoxide; or acetonitrile; and the mixture thereof, can be used as the solvent. 

Then, intermediate (5) obtained from step one, dissolved in an alcohol solvent such as methanol, 
ethanol or propanol, is reduced at room temperature to give intermediate (6) with the presence of a 
reductant such as sodium borohydride or potassium borohydride. 

Thirdly, the reaction of intermediate (6) and 2-halo-4,6-substituted pyrimidine or 2-methylsulfonyl- 
4,6-substituted pyrimidine (7) with a molar ratio of 1 : (1.0-1 .2) in a solvent with the present of a 
base, gives product of the present invention, shown as compound (2) in formula (I) (Ri = H). In the 
reaction step, the base used can be alkali metal such as sodium or potassium, or alkali hydride such 
as sodium hydride or potassium hydride, or alkali earth hydride such as calcium hydride, or metal 
alkoxide such as sodium alkoxide or potassium alkoxide, or alkali carbonate such as sodium 
carbonate or potassium carbonate, or organic amine such as triethylamine or pyridine. 

The solvent used in step three can be an arene solvent such as benzene, toluene or xylene, an alcohol 
solvent such as methanol, ethanol or propanol, an ether solvent such as tetrahydrofuran or dioxane, a 
ketone solvent such as acetone or methyl /-butyl ketone, A^N-dimethylformamide, 
dimethylsulfoxide, or acetonitrile; and the mixture thereof. 

The synthetic method for compound as shown in formula (I) (Ri ^ H): 

As described previously, the compound obtained from the three-step reaction, shown as formula (I) 
(Ri = H) compound (2), is one of the active ingredient for herbicide we need. If it is further treated 
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with acid chloride (8) in a solvent in the presence of a base, a compound too with herbicidal activity 
shown in formula (I) (Ri 4- H) can be obtained. The reaction may be represented by equation below: 




D and E, R1-R6 in the reaction equation are the same as described previously (Ri f H). 

The said reaction temperature range is room temperature to the boiling point of the solvent. The 
solvent and base used in the reaction are the same as those in the third step during the synthesis of 
compound (2) shown previously in formula (I) (Ri = H). 

The 2-pyrimidinyloxy-benzyl-phenyIamine derivatives of the present invention can be synthesized 
simply. The products have excellent herbicidal activities. They are effective active ingredients for 
formulating herbicides. 

The compounds of formula (I) provided by the present invention and the preparations can 
effectively control most of weeds in the field. They can effectively control some annual grass in low 
dosage of 45-75 g ai/ha (g ai/ha refers to one gram active ingredient per hectare, same hereinafter); 
effectively control broadleaf weeds and sedges in high dosage of 150-300 g ai/ha, for instance, 
Echinochloa crusgalli, Digitaria sanguinalis, Eleusine indica, Setaria viridis, Poa annua, Avena 
fatua, Alopecurus aequalis, Alopecurus japonicus, Amaranthus retroflexus, Amaranthus spinosus, 
Chenopodium album, Brassica juncea, Portulaca oleracea, Acalypha australis, Cyperus difjformis, 
Leptochloa chinensis, Cyperus rotundus, Fimbristylis miliacea, Veronica didyma, Stalldria media, 
Vicia sativa, Stellaria alsine, Erigeron annuus, Sagittaria sagittifolia, Convolvulus arvensis, and so 
on. As herbicides, they have following advantages and characteristics: 

1 . Excellent activity of weed control, effective even at a low dosage; 

2. Having high effective post-emergency weed control at a low dosage, pre-emergency 
weed control also at a relatively high dosage; 
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3. Having a broad spectrum of weed control, that can control major grass, broadleaf weeds 
and sedges; 

4. High safety to crops such as cotton, rape and paddy; 

5. Having effective herbicidal activity to aged sensitive grass weeds (3-7 leaves) 

6. Having short residual life in soil, have no adverse effect to rotational crops. 

7. Having a favorable toxicological, ecotoxicological and environmental profile. 

For practical use, the active compound of the present invention can be, according to usual 
formulation used in agricultural industry, formulated into various granule, powder, oil preparations, 
emulsions, aqueous suspensions or capsules. 

The examples, for more detailed description of synthetic method, are given below. However, it is 
noted that the present invention is not limited to the range of the following examples. 

Synthetic example 1 : The preparation of compound (2) shown as formula (I) (Ri = H) 
Example: 

9.3 g (0.1 mol) aniline is dissolved in 125 ml of anhydrous methanol. To this is added 12.2 g of (0.1 
mol) salicylal dropwise. After stirred at room temperature for 10 minutes, the reaction mixture is 
filtered and the solid residue is washed with anhydrous methanol to give 18.0 g of yellow solid as 
the product. The yield for 7V-(2-hydroxybenzyI)-imine [corresponding to intermediate (5) in the 
previously described synthetic route] is 91.37 %. 

9.85 g of the resulting 7V-(2-hydroxybenzyI)-imine (0.05 mol) is dissolved in 100 ml of anhydrous 
methanol. 1.29 g (0.034 mol) of sodium borohydride is added in portions. After the mixture is 
stirred at room temperature for 20 minutes, it is concentrated to remove methanol. 200 ml 
chloroform and 150 ml water are added to the residue. The mixture is well-stirred and then left to 
stand. The organic layer is separated, washed with water, dried over anhydrous sodium sulfate and 
concentrated to give 9.75 g of white solid as the product. The yield for 7V-(2-hydroxybenzyl)-ani line 
[corresponding to intermediate (5) in the previously described synthetic route] is 98.0 %. 

1 .99 g (10 mmol) 7V-(2-hydroxybenzyl)-aniline obtained from reaction above and 2.18 g (10 mmol) 
2-methylsulfonyl-4,6-dimethoxypyrimidine are dissolved in 100 ml of tetrahydrofuran. To this is 
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added 3.71 g (26.84 mmol) of potassium carbonate at room temperature. The reaction mixture is 
refluxed for 1 1 hours, then suction filtered. The solid is extracted with 20 ml tetrahydrofuran. The 
mother liquid is concentrated. To the residue is added 10 ml ethanol, stirred and suction filtered to 
afford 3.00 g white solid as the product. The yield for Af-phenyl-2-(4,6-dimethoxyprimidin-2-yloxy)- 
benzylamine is 89.0 %. M.p. 90.2 ~ 90.7 °C. 

Elemental analysis: molecular formula C19H19N3O3 molecular weight 337 

Calcd. C67.66 H5.64 N12.46 Found C67.70 H5.63 N12.55 

NMR: HNMR (CDCI 3 ) 6 (ppm) 3.81 (6H, s OCH 3 ), 4.33 (2H, s, CH 2 ), 5.77 (1H, s CH) 5 
6.54-7.47 (9H, m, Ar-H) 

Mass spectrum: Ms 337 (M + ) 

Synthetic example 2: The preparation of compound shown as formula (I) (Ri ^ H) 

Example: In a 100 ml single-neck flask is added 0.89 g (2.64 mmol) 7V-phenyl-2-(4,6- 
dimethoxyprimidin-2-yloxy)-benzylamine, 0.82 g (7.25 mmol) chloroacetic acid chloride, 0.55 g 
(3.99 mmol) potassium carbonate and 30 ml THF. The mixture is refluxed for 10 hours. The solid is 
then removed by filtration. The organic layer is concentrated to afford 0.89 g waxy white solid, yield 
77.7 %. M.p. 74.5 ~ 77.8 °C, as A^[phenyl-2K4,6-dimethoxyprimidin-2-yIoxy)-ben^laniino]-2- 
c h 1 o roacety I ph e n y I am inc. 

Elemental analysis: molecular formula C21H20CIN3O4 molecular weight 413 

Calcd. C60.94 H4.84 N10.16 Found C60.88 H4.80 N10.31 

NMR: HNMR (CDC1 3 ) 8 (ppm) 3.77 (6H, s OCH 3 ), 4.13 (2H, s, CH 2 ), 5.01 (2H, s CH), 
5.72 (1H, s, CH), 7.06-7.42 (9H, m, Ar-H) 

MS: m/z413 (M + ) 

Next the examples of formulating several herbicide dosage forms are given, in which the 
compounds of the present invention are used as active ingredients. In these examples of 
formulations, all "%"refers to weight percent, "g ai/ha" refers to one gram active ingredients per 
hectare. 

Formulation 1 (Wettable powder) 
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1 5 % compound No. 70 (Table 1) is fully mixed with 5 % M q ,l % JFC, 40 % diatomaceous earth and 
44 % light calcium carbonate. Then the mixture is grinded and formulated as wettable powder. 

Formulation 2 (Emulsifiable) 

10 % compound No. 70, 5 % emulsifler 500 # and 5 % emulsifier 602 # are dissolved in the solvent 
consisting of 5 % N-methyl-2-pyrrolidone and 75 % xylene by heating and stirring. The solution is 
formulated as emulsifiable. 

Formulation 3 (Granule) 

5 % compound No.70 (Table 1) is fully mixed with 1 % PVA, 4 % NMO and 90 % clay. The 
mixture is grinded and to 100 portions of this mixture is added 20 portions of water. After that, the 
mixture is kneaded and extruded the granules to formulate granule. 

Next, the examples for conducting the test of biological activity and safety on the compounds of the 
present invention are given. It is noted that the present invention is not limited in the range of the 
following example. 



The 5-grade evaluation criteria by visual examination for weeding activity and crop safety are listed 
in Table 2. 

Table 2: The Evaluation Criteria for the phytotoxicity on weeds and crops by visual symptoms 



Grade 


Phytotoxocity 
(%) 


Evaluation of activity on testing weeds 
by symptoms (suppression, deformity, 
whiten and etc.) 


Evaluation of injury to crops 
(suppression, deformity, whiten 
and etc.) 


0 


0 


same as CK, no activity, elimination 


same as CK, tolerance, good 


1 


10-20 


very slight activity, elimination 


very slight, can be considered 


2 


30-40 


Slight or moderate activity, elimination 


slight, visual injury, elimination 


3 


50-60 


moderate but unsufficient activity, can 
be further improved 


more susceptible, heavy injury, 
elimination 


4 


70-80 


good activity, can be considered, 


very susceptible, heavy injury, 
elimination 


5 


90-100 


better activity, good 


very susceptible, 

heavy injury, elimination 



Example 1 : The results of phytotoxicity of post-emergency treatment (upland) 

In the pots (9.5 cm diameter) containing testing soil, the seeds of Echinochloa crusgalli(ECHCG), 
Digitaria sanguinalis(DlGSA) 9 Eleusine indica(ELElN), Brassica ywwcea(BRAJU), Amaranthus 
retroflexus(AWlARE) and Portulaca oleracea(POROL) are seeded, respectively and covered with 
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soil of 0.5 cm thick. The pots are placed into a greenhouse and incubate 10 days at 20 ~ 25 °C. When 
the plants grow to two-leaf stage, the formulation obtained according to Formulation 2 is diluted 
with water, and conduct spraying on the plants incubated above in a dosage of 750 or 2250 g ai/ha. 
The visual injury of the individual plants is observed in regular intervals. The activity of the 
compounds is evaluated according to Table 2. The specific results are shown in Table 3. 



Table 3: The evaluation of weed effects for post-emergency treatment (upland) 



Compound 
No. 


Dosage 
(g ai/ha) 


The Evaluation Criteria for the phytotoxicity on weeds 


ECHCG 


DIGSA 


ELEIN 


BRAJU 


AMARE 


POROL 


1 


750 


5 


5 


5 


5 


5 


5 


2 


2250 


5 


5 


5 


5 


5 


5 


3 


2250 


5 


5 


5 


5 


5 


5 


10 


750 


2 


0 


3 


0 


4 


0 


11 


750 


0 


0 


0 


0 


4 


0 


14 


750 


3 


3 


4 


0 


4 


0 


15 


750 


5 


5 


5 


4 


5 


5 


16 


750 


5 


5 


5 


5 


5 


5 


17 


750 


5 


5 


5 


2 


5 


5 


20 


750 


5 


4 


4 


4 


5 


4 


21 


750 


5 


4 


4 


4 


4 


4 


22 


750 


5 


4 


4 


5 


4 


4 


24 


750 


5 


4 


4 


5 


4 


4 


34 


750 


5 


5 


5 


4 


5 


5 


35 


750 


5 


5 


5 


5 


5 


5 


36 


750 


5 


5 


5 


4 


5 


4 


37 


750 


5 


5 


5 


5 


5 


4 


38 


750 


5 


5 


5 


5 


5 


5 


40 


750 


3 


2 


2 


2 


3 


3 


42 


750 


1 


1 


0 


1 


4 


0 


44 


750 


5 


5 


5 


4 


5 


5 


46 


750 


5 


5 


5 


5 


5 


5 


49 


750 


5 


5 


5 


5 


5 


5 


! 51 


750 


5 


5 


5 


4 


5 


4 


54 


750 


0 


0 


0 


0 


0 


3 


55 


750 


5 


5 


5 


4 


5 


5 


56 


750 


5 


4 


4 


5 


5 


5 
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Example 2: The results of phytotoxicity activity of pre-emergency treatment 

In the pots (9.5 cm diameter) containing testing soil, the seeds of Echinochloa crusgalli, Digitaria 
sanguinalis, Eleusine indica, Brassica juncea, Amaranthus retroflexus and Portulaca oleracea are 
seeded respectively, and covered with 0.5 cm thick soil. After 12 hours, the formulation obtained 
according to Formulation 2 is diluted with water, and conduct soil spraying treatment in a dosage of 
750 or 2250 g ai/ha, which have planted the above seeds. The visual injury of the individual plants is 
observed in regular intervals. The phytotoxicity of the compounds is evaluated according to Table 2. 
The specific results are shown in Table 4. 



Table 4: The evaluation for the phytotoxicity of pre-emergency treatment (upland) 



Compound 
No. 


Dosage 
(g ai/ha) 


The evaluation criteria for the phytotoxicity on weeds 


ECHCG 


DIGSA 


ELEIN 


BRAJU 


A MA RE 


POROL 


1 


750 


4 


4 


5 


4 


5 


5 


2 


2250 


5 


5 


5 


4 


5 


5 


3 


2250 


5 


5 


5 


4 


5 


5 


10 


750 


0 


0 


2 


0 


2 


0 


1 1 


750 


0 


0 


0 


0 


0 


0 


14 


750 


0 


0 


3 


0 
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Example 3: The effects of herbicidal compounds on testing weeds by gradient post-emergency 
treatment 

The bio-tests with dosages in gradient are conducted by taking Echinochloa crusgalli, Digitaria 
sanguinalis, Eleusine indica, Brassica juncea, Amaranthus retroflexus and Portulaca oleracea as 
testing targets. When the grass weeds grow to two-leaf or broadleaf weeds grow to two-euphylla 
stage, they are spray treatment with Compound No. 3, 16 and 17 formulated according to 
Formulation 2 and diluted with water. The dosage treated to the test plant is listed in Table 5. The 
evaluation for the weeding activity according to Table 2 is made by 5-grade visual examination after 
28 days, results listed in Table 5. 



Table 5: The evaluation for phytotoxicity by gradient post-emergency treatment 



Compound 


Dosage 


The Evaluation Criteria for the phytotoxicity on weeds 


No. 


(g ai/ha) 


ECHCG 


DIGSA 


ELEIN 


BRAJU 


AMARE 


POROL 




375 


5 


5 


5 


4 


5 


4 


3 


150 


4 


3 


4 


2 


4 


4 




75 


2 


0 


3 


4 


4 


4 
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5 


4 


5 


5 


4 


16 
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4 


4 


3 


5 


4 
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5 


2 
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5 
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5 


5 


17 


150 


5 


5 


5 


4 


5 


5 




75 


5 


4 


4 


2 


5 


4 



Example 4: The evaluation for crop safety by post-emergency treatment 

In pots (diameter of 12 cm) containing test soil, the cotton and rape seeds are planted respectively, 
and grown in a greenhouse at 20 ~ 25 °C. After growing for the given period, the spraying treatment 
is conducted in 375, 150 and 75 g ai/ha dosages by diluting the formulation obtained according to 
Formulation 2 in water to a given concentration. The growing and visual injury status of the 
individual plants is observed in regular intervals after 28 days. 
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Table 6: Evaluation for crops safety of post-emergency treatment (upland) 



Compound 


Dosage 


Evaluation for crops safety 


No. 


(g ai/ha) 


Rape 


Cotton 




375 


1 


0 


2 


150 


0 


0 




75 


0 


o 




375 


1 


0 


3 


150 


0 


0 




75 


0 


o ! 
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1 


0 


17 
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75 


0 


0 
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&#T&#» aisfcaHttAWiifcSi^Mto&ttst ci) (r,*h) Wifc^j. 




(2) (8) (I) 

D ft E* RrRs^inM^TJi (R,=*H). 

* (R,=H) (2) #jft*~»41N. 

*»W*«WS(lHfc^2l*lHMI6^«il!lW»*^«*Ba*^. 45-75g ai/ha(g ai/ha 
WTK)l»te*J*TW#»fc**»$f#. 150-300 g ai/ha XDHtTttt 
Km^nf^ln^^L, ftlftV (Echhtochloa crusgallO* m% (Digitaria sanguinalis)* ^-M 
^ (.Eleusineindicd)* (Setaria viridis)* (.Poa annua)* &M3t (Avenafatua)* 
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(Alopecurus aequalis). B^^MH& (Alopecurus japonicus ) , (Amaranthus 
retrqflexus), $!l3ffi (Amaranthus spinosus ) ^ W (Chenopodium album), (Brassicajunced). 
m&% (Portulacaoleraced). (Acatypha australis)* #I5!!#^ (Cyperus diffbrmish 

^^.'■f (Leptochloa chinensis), (Cyperus rotundus), BJ8fl*¥^ ( Fimbristylis 

miliacea), *&%k#l (Veronica didyma). *^ (Stallaria media), (Wc/osoftvo), & 

ff#: (Stellaria alsine), — ¥BI (Erigeron annuus). (Sagittaria sagittifolia), Bt& 

(Convolvulus arvensis) ^. f£3j&^PJ. 'Sffl^WiflT'— ®fftj&*l#J&i 

3, *aitSW&BmfcH*;fc*^&^. 15JJ6l»l*H»H5Jf**i#*« 

5, #3— 7 «H-*»****WftAW+^W«W*»stti . 

ftU *a*i«K«*i«« 

•frjfcW is £Sfcl5$ (I) (R.=H) tt4fc-&* (2) MftJ& 

$03: ft 9.3 £ (0.1 #fc> SMBM 1 125 €^M**^JS? +. *JP 12.2 & (0.1 * 

ft*9U7H. * N.(24»M)«B^aftitt*** , < , 'fi*«# (5) ]' 
«LbfcWHWN-0-»M«) ^JKc 9.85 £ (0.05 J**fO. *T* 100 ^*/K¥fi?+. 
a£fi«T5MltJPA 129* (0.034 JMO MifcM. a«T«#fifi 20 
m, «Jgtt«»«+lPA*tt 200 «*. #150**h »K. »iHW- 

ffl*ifc&, ^«HWmt. •*«B»9.7S£&feH#J* B *. ^98.0%, AN^S**) 

«±0J9rlM N-(2-^S^S) ^JBc 1.99 * ( 10 SJUftO. 2-¥WI-4,6--¥«I*l!l 2.18 
* (WW*), #T 100**HH»*I*+. SS&TJPA 3.71 £ (26J4W*) 

II 



zmm&&> tt«»3.oo^efe@^4a. &ms9.o%, mp902-90.1v, ^N-fi-w 
7cmMn #w c 19 h I9 n 3 o 3 ft=?m 337 

Slfrtl C67. 66 H5. 64 N12. 46 C67. 70 H5. 63 N12. 55 

&M#U> HNMR (CDClj) 6 (ppm)3.81(6H^,OCH 3 ),4.33(2H,s,CH 2 ),5.77(lH,s,CH),6.54- 

7.47(9H,m,Ar-H) 
m ®* Ms337(M + ) 

■&&W2i giwa. (i) ei^ <r,=*h) ttit-eryjM& 

£ ioo aTH^nas*. iPA N-«-2-(4,6.-¥Mi«I«-2-S)m^K 0.89 

* (2.64 HZ.BfeH. 0.82 jft (7.25 5*S&# 0.55 j£ (3.99 «#fc> A 30 
3#THF, Inimsm 10 *B*. »*H*. W«UHWB#»^SfeH#0-» 3ft. Ut 

* 77.7%, mp74.5-77.8iC, 3> N-[2-(4,6-- ¥«S"«l«-2-S)mS^KS]-2-m«Z»KS*K. 

C60. 94 H4. 84 N10. 16 C60.88 H4.80 N10.31 

mm^U: HNMR (CDC!,) 6 (ppm) 3.77(6H ,s,OCH 3 ),4.13(2HaCH 2 ), 5.01(2H,S,CH 2 ), 

5.72(1 H,s,CH),7.06-7.42(9H,nuAr-H). 
M it: Ms413(M*) 

wjsw i cvim&mD 
m is%w 70 *m (£ o> 5%w*jsi*?««a (m,). i%«;it£W£fcz»*tt ufcx 

40%WS8i±*i44%(W«J5ISIeK^^ifeJi-^. BP#*Ti&tt*frfrJ. 

10%M 70 ^fcjft, 5%Kj*?L 500 ^ («4t), 5%M&¥1 602 5%M N-¥I-2-«k 
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WJjW3 (ft**) 

# 5%w 70 (* i). i%WK?z»«if <pva)> 4%tfimmm^mm^momo) 

tfl, 14-32 BfcjSWfc. =Hk, BP»«tt#J. 















mm* mm. &<t&) 




0 


0 




lustra, ies 


1 


10-20 






2 


30-40 






3 


50-60 






4 


79-80 






5 


90-100 


mmm, & 





&mm\&&m±m&w* 9.5cm) #m®<%i&mftn> m m & 

■ ttKfliiiftJEAWH 1 . «M± 0.5cm 20-25XD toM+JTiT 10 

£-1*818+, »'*toK3fiT« 2 ^T*iJ#M«-^«tt«I?L^*!l^ffl*«#. W 2250g ai/ha ag 750g 



*3: tB«MnHH*ka«l»*»tt (#ffl&#> 





mm 

(gai/ha) 




WW- 






im 






1 


750 


5 


5 


5 


5 


5 


5 


2 


2250 


5 


5 


5 


5 


5 


5 


3 


2250 


5 


5 


5 


5 


5 


5 


10 


750 


2 


0 


3 


0 


4 


0 


11 


750 


0 


0 


0 


0 


4 


0 


14 


750 


3 


3 


4 


0 


4 


0 


15 


750 


5 


5 


5 


4 


5 


5 
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mm 3 





mm 






(g ai/ha) 




m$ \ 










16 


750 


5 


5 


5 


5 


5 


5 


17 


750 


5 


5 


5 


2 


5 


5 


20 


750 


5 


4 


4 


4 


5 


4 


21 


750 


5 


4 


4 


4 


4 


4 


22 


750 


5 


4 


4 


5 ! 


4 


4 


24 


750 


5 


4 


4 


5 


4 


4 


34 


750 


5 


5 


5 


4 


5 


5 


35 


750 


5 


5 


5 


5 


5 


5 


36 


750 


5 


5 


5 


4 


5 


4 


37 


750 


5 


5 


5 


5 


5 1 


4 . 


38 


750 


5 


5 


5 


5 


5 


5 


40 


750 


3 


2 


2 


2 


3 


3 


42 


750 


t 


1 


0 


1 


4 


0 


44 


750 


5 


5 


5 


4 


5 


5 


46 


750 


5 


5 


5' 


5 


5 


5 


49 


750 


5 


5 


5 


5 


5 


5 


51 


750 


5 


5 


5 


4 


5 


4 


54 


750 


0 


0 


0 


0 


0 


3 


55 


750 


5 


5 


5 


4 


5 


5 


56 


750 


5 


4 


4 


5 


5 


5 



9.5cm)##J#$3»f+#> W> #3^ SttJE^l 

iMfrJKAM* SM± 0.5cm J?, 12 <hl«JS»9M»e^r«l 2 M«4K»*^«tt«*L*«(*l 
fflzMftff. 2250 SK 750g aWia.tt*l«X!f«f*«»«tT±«(*®«:a. f&mm&ttM. 



&4. aj«nwr±««a«»*«tt(***« ! ) 



4fc^ 




Nt*«tt*Rft 




(g ai/ha) 














l 


750 


4 


4 


5 


4 


5 


5 


2 


2250 


5 


5 


5 


4 


5 


5 



14 



mm 4 





mm 






(gai/ha) 














3 


2250 


5 


5 


5 


4 


5 


5 


10 


750 


0 


0 


2 


0 


2 


0 


11 


750 


0 


0 


0 


0 


0 


0 


14 


750 


0 


0 


3 


0 


0 


0 


15 


750 


4 


5 


5 


2 


5 


5 


16 


750 


5 


4 


5 


3 


5 


5 


17 


750 


3 


4 


4 


2 


5 


5 


20 


750 


3 


4 


4 


4 


5 


4 


21 


750 


3 


4 


4 


4 


5 


4 


22 


750 


4 


4 


5 


4 


5 


4 


24 


750 


4 


4 


4 


5 


5 


4 


34 


750 


4 


4 


4 


5 


5 


5 


35 


750 


5 


5 


5 


5 


5 


5 


36 


750 


4 


5 


4 


5 


5 


5 


37 


750 


5 


5 


5 


5 


5 


5 


38 


750 


5 


5 • 


5 


5 


5 


5 


40 


750 


1 


2 


2 


3 


3 


3 


42 


750 


0 


0 


0 


0 


1 


1 


44 


750 


4 


5 


5 


5 


5 


5 


46 


750 


4 


4 


5 


5 


5 


5 


49 


750 


5 


5 


5 


5 


5 


5 


51 


750 


3 


3 


3 


5 


5 


5 


54 


750 


0 


0 


0 


0 


0 


0 


55 


750 


4 


5 


5 


5 


5 


5 


56 


750 


5 


5 


5 


4 


5 , 


5 



15 





mm 






(g ai/ha) 












mays. 




375 


< 

■J 


5 


5 


4 


5 


4 


3 


150 


4 


3 


4 | 


2 


4 


4 




75 


2 


0 


3 


4 


4 


4 




375 


5 


5 


4 


5 


5 


4 


16 


240 


5 


4 


4 


3 


5 


4 




124 


4 


4 


4 


3 


5 


2 




375 


5 


5 


5 


4 


5 


5 


17 


150 


5 


5 


5 


4 


5 


5 




75 


5 


4 


4 


2 


5 


4 



SSSWttlfcfcW 12cm &**fl##J8H*«S#> a&mi+T , BT 20-25iCmm*£K. 

»*ifea-3feBt)Hjg. mmmum 2 0rm*n«-^«tt«9L«i«9MA*4iff » a 375, 150. 

7Sg ai/ha 6«j?PJft^WlW^afi ; ^'H-^^a- tt«Jfe««««[»^-Ktt*«I»fi 











ft]«(g ai/ha) 


mm 






375 


1 


0 


2 


150 


0 


0 




75 


0 


0 




375 


1 


0 


3 


150 


0 


0 




75 


0 


0 




375 


1 


0 


17 


150 


0 


0 




75 


0 


0 
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